Pemphigus is a group of immune-mediated bullous disorders, which often cause fragile blisters and extensive lesions of the skin or mucous membranes, such as in the mouth. This disease could be life-threatening in some cases. During pregnancy, its condition will become more complicated due to the change in the mother's hormone level and the effect of drug therapy on both the mother and her fetus. Thus, it will be more difficult to identify the clinical manifestations and to establish the treatment plan. In this article, we present a comprehensive review of pemphigus and pregnancy by analyzing 47 cases of pemphigus reported between 1966 and 2014, with diagnosis before or during pregnancy. The aim of this study is to make a comprehensive review of pemphigus and pregnancy, provide organized and reliable information for obstetricians, dermatologists, physicians, and oral medicine specialists. P emphigus is characterized by widely distributed bullae and erosions on the skin and mucosa membranes. There are mainly 3 types of pemphigus: Pemphigus vulgaris (PV), Pemphigus foliaceus (PF), and other variants of pemphigus. 1, 2 The pathogenesis of pemphigus is associated with autoantibodies directed against transmembrane glycoproteins of desmosomes, which causes steric hindrance to homophilic adhesion of desmogleins, and results in the formation of Dsg1-depleted desmosomes in PF and Dsg3-depleted desmosomes in PV. 3, 4 Pemphigus usually affects the elderly, and genetics play an important role in predisposition. 5, 6 Pemphigus could involve one or more mucosae, while PV often shows extensive lesions of the oral mucosa. 7, 8 When it occurs in pregnancy, the condition becomes more complex. 9 Early diagnosis and individually adjusted therapy are needed to avoid any risk for mother or child. 10 The purpose of this article is to make a comprehensive review of the pemphigus and pregnancy, and provide organized and reliable information for clinicians.
Basic demographics. The existing reseasrch is mainly focused on case reports and retrospective studies. References were retrieved by an electronic search strategy "(pemphigus [MeSH Terms]) AND pregnancy [MeSH Terms] Filters: Case Reports" on PubMed, and a total of 62 cases were reviewed. Of the 62 cases, 14 were excluded based on abstract, which indicated discussion about gestational pemphigoid, and 7 were excluded because they were non-English. Finally, we included 41 relevant case reports according to their Saudi Med J 2015; Vol. 36 (9) www.smj.org.sa titles and abstracts. These 41 case reports between 1966 and 2014 involved 47 women identified with pemphigus before (n=21 cases) or during pregnancy (n=26 cases). These cases of pemphigus and pregnancy have been reported in different populations, Asia, Europe, and North America, with more than in Africa, South America, and Oceania (Figure 1) . A recent study from the United Kingdom has suggested an incidence of PV of 0.68 cases per 100,000 persons per year. The incidence varies in different areas, being more common in the Near and Middle East than in Western Europe and North America. [11] [12] [13] [14] We analyzed the characteristics of 21 patients with pemphigus diagnosed before pregnancy. Among them, 71.4% were diagnosed as PV, 19% as PF, 4.8% as Pemphigus vegetans, while the remaining was indefinite. The age of onset of pemphigus was generally 20-42 years old (mean age 27.35±5.73), with a mean interval of 3.16±2.11 years between disease onset and pregnancy. The pemphigus course was characterized by exacerbation (61.9%), improvement (9.5%), and remaining stable (28.6%) during the pregnancy. The newborn status is meaningful for our conclusion. The incidence of neonatal pemphigus was as high as 57.1% (including 38.1% of PV and 19% of PF). In contrast, the percentage of healthy neonates was only 33.3%, which may be considered to be publication bias ( Table 1) . [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] It seems to be quite a rare phenomenon that pregnancy as a triggering factor of PV seems to be quite a rare phenomenon.
13 Table 2 summarizes 26 cases with onset of pemphigus during pregnancy between 1996 and 2013. The mean onset of pemphigus was during 16.13±10.17 (4-32) weeks of pregnancy. Among the cases, 2 cases were asymptomatic, while the remaining 24 patients' lesion sites were on skin (23.1%), mucosa (26.9%), or both of them (42.3%). Most of the patients (53.8%) gave birth to a healthy, full-term neonate. There were 34.6% of neonate PV and 3.8% of impetigo neonatorum. Pregnancy resulted in stillbirth in 2 of 26 cases (7.7%), which is considerable in our series. The postpartum status of the mothers was also unoptimistic. Only 42.3% entered remission (including 19.2% of improvement and 23.1% of lesion-free), while the proportion of exacerbation was high at 30.8%, which is still considerable ( Table 2) . 4, 14, 19, Effects on the mother. If a pregnant woman becomes sick (such as pemphigus), she is more likely to suffer from disorders of the neuroendocrine system and immune system due to the state of high pressure. 53 According to the current study, the mother's condition may exacerbate, enter into remission, or remain stable during the pregnancy. 54 The disease is aggravated most likely during the first, second trimester, and postpartum, then is relived during the third trimester. 15 This may be due to the increased level of endogenous corticosteroid hormone chorion and subsequent immunosuppression. 40, 55 Although some literature reports the postpartum flare of pemphigus due to the rapid drop of corticosteroid hormones levels, the postpartum status in our study was optimistic, only 2 cases (9.5%) of pemphigus diagnosed before pregnancy and 8 cases (30.8%) of pemphigus diagnosed during pregnancy exacerbated after delivery. 19, 56 However, some patients with pemphigus during pregnancy may not show any obvious changes, especially those patients in remission. Effects on the mode of delivery. Goldberg et al 32 and Fainaru et al 14 indicated that the trauma of vaginal delivery can result in extension and deterioration of the wound. In a cesarean section, patients who receive long-term steroid therapy will increase the risk, and the disease itself, and corticosteroid therapy may complicate wound healing. Therefore, delivery by cesarean section is the absence of additional benefits. Except for obstetric contraindications, vaginal delivery is recommended. Although it is a potential risk that local blisters may result in passive transfer of antibodies to the fetus through the breast milk, breastfeeding is not contraindicated.
Effects on the pregnancy outcome. Pregnancy outcome includes live birth, stillbirth, spontaneous abortion, and induced abortion. 57 Pemphigus vulgaris in pregnancy may result in abortion, fetal growth retardation, intrauterine death, premature delivery, and in approximately 30% neonatal PV of the newborns. 58 In this article, we will discuss the 3 most common outcomes of pemphigus in pregnancy: normal fetal outcome, neonatal pemphigus, and stillbirth.
Normal fetal outcome.
Most of the patients with pemphigus can give birth to a normal full-term, healthy newborn through vaginal delivery or cesarean section, depending on the collaborative efforts of the dermatologist and obstetrician. 56 In our study, although there were only 7 (33.3%) healthy neonates from the cases with pemphigus diagnosis before pregnancy, we considered it likely to be an underestimate due to the less frequent reports of successful deliveries than that of neonatal adverse outcomes.
Neonatal pemphigus. Neonatal pemphigus is a rarely reported transitory autoimmune blistering disease. It is clinically characterized by transient flaccid blisters and erosions on the skin and rarely on the mucous membranes. 17 The disease can be self-healing at 2-3 weeks without special treatment, and does not have long-term clinical significance. No new vesicles or bullae appears in the newborn after birth. Neonatal PV has never been reported to persist beyond the neonatal period and progress to adult disease. 17, 34, 35, 39 Neonatal pemphigus is mainly due to the transplacental transmission of antibodies, and only a very small amount of immunoglobulin G (IgG) is synthesized by the neonate itself. 36, 59 Pemphigus IgG is found both in the fetal circulation and fixed to the fetal epidermis in a characteristic intercellular distribution, while IgA, IgM, IgE, and IgD generally do not participate in the passive transport. 60 Contrary to PV, PF in pregnant women rarely leads to neonatal skin lesions. 61 The absence of skin disease in the newborns may be due to low transfer of IgG4 autoantibodies through the placenta, and the "immunosorbent" effect of the placenta to contain desmosomes and desmogleins. [62] [63] [64] [65] This is because to the distribution and cross-compensation of the pemphigus antigens desmoglein 3 and 1 in neonatal and adult skin or mucosa are different.
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Stillbirth. In the literature, the rate of stillbirth in pemphigus during pregnancy was reported to range from 1.4-27%. 18, 33, 56, 66 In contrast to the high percentage of some previous observations, pregnancy ended in stillbirth in only one case (4.8%) of pemphigus diagnosed before pregnancy and 2 cases (7.7%) of pemphigus diagnosed during pregnancy in our study. The occurrence of stillbirth emphasizes the management problems encountered when a pemphigus patient becomes pregnant. 56, 66 No relevance has been indicated between maternal treatment regimen and fetal outcome. 38, 67 Instead of particular medications, adverse pregnancy outcomes seem to be correlated more closely to poor maternal disease control, higher maternal serum, and umbilical cord blood antibody titers.
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Treatment options. Almost all types of pemphigus patients experience severe worsening of the disease after delivery if there is a lack of treatment during pregnancy (n=66). Treatment is often required to control both maternal diseases and fetal outcomes. 68 The current study suggested that standard therapy gives priority to systemic glucocorticoids, alone or in combination with other immunosuppressive agents such as immunosuppressant, intravenous immunoglobulin (IVIg) or plasmapheresis. 15, 32, 69 If the disease worsens during the first trimester, a medical termination of pregnancy may be considered, and if it happens during the second and third trimester, application of corticosteroids is a safe treatment. 20 The treatment of pemphigus patients diagnosed during pregnancy is similar to the treatment before pregnancy.
Glucocorticoids. The use of systemic steroids is considered safe in pregnancy, and glucocorticoid remains the first-line agent for treatment with low dosages when patients are mildly ill. 70 Some corticosteroids such as prednisone (FDA pregnancy category B), featured with a fast action and high pharmacological effect, can be safely used as immunosuppressive drugs during pregnancy as they do not readily cross the placenta. Prednisone is the safest drug compared with other less used glucocorticoids such as dexamethasone and betamethasone. 71, 72 The dose of prednisone/prednisolone should be reduced to the lowest effective dose, and standardized doses are still experimental. 15, 19, 32, 56 Immunosuppressants. Immunosuppression of steroid-sparing agents are needed when pemphigus has to be controlled by larger doses of medications. Azathioprine is the most widely used steroid-sparing agent for pemphigus. 73, 74 Cyclosporine is believed to be less effective in the treatment of pemphigus, but it is the safest corticosteroid-sparing agent in pregnancy. 38, 69 Mycophenolatemofetil, cyclophosphamide, and methotrexate are strongly discouraged or even contraindicated in pregnancy. 38, 72 Intravenous immunoglobulin. There is moderate evidence suggestive of an effective and safe effect of IVIg as an auxiliary therapy in pregnancy patients with pemphigus. [75] [76] [77] Therefore, when pregnancy is associated with significant medical problems or disease states, clinicians may need to consider using IVIg early.
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Plasmapheresis. Plasmapheresis is a useful alternative immunosuppressive therapy in pregnancy, which can be used as adjuvant therapy, combined with systemic corticosteroids, reducing the dosage of glucocorticoid treatment. 21 In conclusion, the patients may suffer from pemphigus before or during pregnancy. The condition of pemphigus and pregnancy can interact with each other and make the treatment and prognosis of these diseases more complicated, presenting challenges for the clinician. Pregnancy may precipitate or aggravate pemphigus, and new born babies of such patients may have a normal outcome or neonatal pemphigus, or, rarely, a stillbirth. Current treatment of pemphigus coexisting with pregnancy priorities systemic glucocorticoids, alone or in combination with other immunosuppressive agents such as immunosuppressants, IVIg or plasmapheresis. The number of reported cases of pemphigus in pregnancy is too small to predict the change of conditions for an individual patient. In summary, pemphigus and pregnancy is still an indistinct area that needs collaborative work by obstetricians, dermatologists, neonatologists, endocrinologists, and oral medicine specialists, to establish a mechanism of multi-disciplinary treatment.
